MACROECONOMIC DETERMINANTS, 
GOVERNANCE AND TECHNOLOGICAL 
PROGRESS IN NIGERIA 

(1996-2012) 



folajim±93@yahoo . com 



ABSTRACT 

This paper investigates the level of technological progress (total factor productivity). And explores the impacts which 
macroeconomic determinants (consistent with the endogenous growth theory), and governance performance in Nigeria has 
on the estimated level of technological progress in the economy. 

The Solow residual is used to estimate technological progress in the economy. And the OLS method to estimate the 
relationship which macroeconomic determinants and governance performance has on technological progress over the period 
of 1996 to 2012. 

It was observed that foreign direct investments, increasing expenditure on education and trade openness of the economy are 
very important for technological catch-up. Whilst the level of available credit to private sector and poor governance 
performance in Nigeria is reflected in their negative relationship with technological progress, education and governance was 
observed to be the most significant in impacting technological progress. 

Hence, these recommendations are drawn for consideration of policy makers: that measures should be taken to improve the 
quality of governance in the country and the effectiveness of public institutions. Progressive and liberal trade policies should 
be incorporated to allow for market competition and help consolidate the technological gap by fostering foreign technology 
diffusion and adaptation. Policies favorable towards foreign capital inflow should be implemented and that such capital 
inflow should be incentivized into diverse sectors of the economy to enable balanced technological progress across the 
various sectors. The Nigerian government should adopt policies which increases the availability of quality education to 
Nigeria's large and increasing populace. Implementation of such would be of great significance in accumulating human 
capital in the economy and cultivating Nigeria's huge labor force towards attracting multinational corporations, production 
outsource into the Nigerian economy from advanced economies as this would foster much needed industrialization and 
ultimately technological progress and economic development. 
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CHAPTER ONE 



1 . 0 BACKGROUND OF THE STUDY 

Technological progress is fundamental in a country's development and economic growth. It can be explained as better 
ways for production and using scarce resources more efficiently. Technological progress reflects growth of human 
knowledge in the use of capital, enhancing labour productivity and a basis for the rise in real income of households and 
individuals. When technological progress is made, development is also being achieved. 

Innovations and continual pushing of the boundaries of technical knowledge is a principal trait that distinguishes a 
country as advanced or developed. In less developed countries (LDC's), realizing technological progress is initially 
ascribed as technological catch-up. 

The importance of technological progress in an economy's development cannot be overstated. In LDC's, the capacity to 
realise progress in technology is the major cause for industrialization. This leads to attraction of Foreign Direct 
Investment, increasing economic and social opportunities, and overall improved welfare due to explicit externalities of 
technological progress. However, inability to achieve meaningful technological progress in an economy results in 
technological backwardness, economic stagnation and underdevelopment which majorly characterise developing 
countries. 

In Nigeria, technological backwardness of the economy is reflected by low productivity across the various sectors. Also, 
perpetual dependence on imported capital goods such as electronic and mechanical machines or equipment due to 
inability to domestically produce them. The failure of the economy so far to evolve from its chronic primary goods 
production or factor driven state, further stresses technological backwardness of the State. 

The function of the government in productively directing the social and economic affairs is most important in a nation's 
development and course of history. Unfortunately, persistent corruption and bad governance in the Nigerian State is 
prevalent and as well documented (by both media and scholars). However, its relation with the level and progress of 
technological capability of the economy should be considered of utmost bearing and significance. 

It is pertinent to state here that bad governance in Nigeria being a major cause for the technological backwardness of the 
economy is conjectural and therefore demands inquiring study of the conception for comprehension, as well as to posit 
possible recommendations that will aid attainment of meaningful technological progress towards economic development. 

1.1 STATEMENT OF THE PROBLEM 

A major issue facing the world economies is the extent to which technological progress is both enabling developing 
countries to facilitate economic development and accumulation of technological capabilities whilst also increasing the gap 
between advanced nations and less developed countries who are slow on the uptake of modern production methods, new 
knowledge and even conventional technologies due to inherent economic deficiencies. 
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As a result of increasing globalization and international trade in the world, technological disparity amongst nations is 
made even more glaring in the existence of a dual economy in LDC's. Such that the economy is made up of 

a) A traditional agrarian economy which employs a vast majority of the population, coexisting alongside 

b) A modern capital-intensive enclave often affiliates of foreign multi-national companies which utilises advanced 
technology mostly for mineral extraction. Also, increasing imports of hi-tech consumer products benefiting only 
a small elite class. 

The result of this disparate arrangement is an economy unable to generate innovations, extremely poor performance of 
the manufacturing sector as revenue from manufactured exports is virtually insignificant in Gross domestic product and 
also technologically dependent on advanced foreign economies. This further constitutes a conspicuous lack of blue collar 
employment contributing to the wide financial and social disparity between the poor (majority of the population) and the 
rich. 

Whilst some less developed countries[the Newly Industrialized Economies: NIE's] made significant strides in 
technological progress and successfully accomplished meaningful economic development, technological backwardness 
however remains a constant feature of some other countries of the less developed world. 

In the 1960s through to the 1980s, countries of Latin America, South East Asia and Africa were altogether facing the 
problem of technological backwardness and technical ignorance. The beginning of the 21st century has however seen it 
become more or less a phenomenon majorly of the African states. Diminishing agricultural production, stagnating 
manufacturing, ever increasing imports and continuous insecurity are the traits synonymous with Africa. In addition, 
prevalent bureaucratic corruption, institutional ineptitude as well as outright failure of the government is common in this 
region. 

Although there are several macro-economic factors determining the technological backwardness and at the same time 
underdevelopment of a country, however for LDC's such as African states, bad governance has been a most fundamental 
cause. This is not to say that bad governance is particular only to LDC's, bad governance is a phenomenon that affects 
even the most advanced nations but its debilitating effects is felt the most by the LDC due to their economic vulnerability. 

Given that bad governance stems from leadership, the misfortune and poverty which Africa suffers today is not surprising 
with its history of recurring corrupt and selfish heads of the various African states. Foreign media and studies have 
reported that African leaders are self-aggrandizers and self-perpetuators who subvert every key institution of 
government to serve their personal gain and neglect the public welfare. It has also been reported that African leaders 
extract billions of dollars into offshore account every year from their already financially strapped countries. International 
agencies and economic experts agree that corruption in Africa is a manifestation of its bad governance, its undemocratic 
leaderships, and its institutional incompetence post-independence. 

Nigeria's history from the first republic until date has been replete and inter-fused with bad governance. From corrupt 
military dictatorial rule which prevailed for about 2/3rd of the country's years of independence during which an 
astounding six successful coup attempts were pulled to this present immoral democratic system . Since the eventual dawn 
of democracy, elections have been virtually undemocratic, authoritarianism tendencies of the predominant political party 
are revealed and also widespread corruption and unashamed rent seeking by purportedly elected public officials across 
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the various tiers of government. Due to crude-oil money and other state resources, democracy ironically only seem to 
exacerbate the resource curse as it offers a convenient opportunity for greedy individuals to occupy government and 
amass personal wealth thereby turning elections into a free-for-all. These features are what perpetuate 
underdevelopment and culminates in an unstable economic environment which hinders technological progress in the 
Nigerian economy. 

1.2 RESEARCH QUESTIONS 

• How do we measure technological progress and good governance in Nigeria? 

• What effect does economic and governance performance have on technological progress in Nigeria's economy? 

• How can the economy realise meaningful technological progress and economic development? 

1.3 OBJECTIVES OF THE STUDY 

The objectives of this study work includes 

• To examine the effect of macroeconomic determinants and governance performance on technological progress 
in Nigeria 

• To recommend appropriate measures for technological catch-up, industrial and economic development. 

2 . 4 JUSTIFICATION FOR THE STUDY 

Despite the obvious significance of technological progress which reflects in development of any economy, technological 
progress in the Nigerian economy remains grossly understudied. 

This study shall serve as an insight on the effect major which economic determinants and governance performance has on 
the level technological progress and the development of the economy in general. Therefore, ways on how technological 
progress can be achieved from its current state of backwardness, how government's performance can be improved and 
macroeconomic policies favourable towards technological progress shall be recommended. 

This study will therefore be useful for government and policy makers towards formulating policies and making decisions 
that will enable technological progress and also those that view the developing economy of Nigeria favourably. 

The type of data that will be used, in the course of our study, will be secondary data due to its readiness and availability. 
Hence it will be acquired from the World Bank data bank and CBN statistical bulletin. 

3 



folajim±93@yahoo . com 



1.5 RESEARCH HYPOTHESIS 

Ho: There is no significant relationship between economic performance, good governance and 
technological progress 

Hi: There is a significant relationship between economic performance, good governance and technological 
progress 

2 . 6 SCOPE OF THE STUDY 

This study focuses on the effects which macroeconomic determinants and governance performance has on the level of 
technological progress in Nigeria. Spanning the period of 17 years from 1996 to 2012 

1 . 7 LIMITATIONS OF THE STUDY 

The major limitation to our study was the lack of adequate data, to extend the scope of study, from a period of 17 years 
(1996-2012), to a larger scope of study. 
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CHAPTER TWO 

LITERATURE REVIEW 

2 . 0 INTRODUCTION 

This study was not absolutely based on the ideas of the researcher in question alone but it also includes an in-depth and 
careful combination of ideas and opinions of different writers that are corroborative in nature to the study. Therefore this 
chapter will present the conceptual framework of technological progress and governance. 



2.1 THEORETICAL BACKGROUND: TECHNOLOGICAL PROGRESS 

Technological progress is from the word "technology". Technology is defined by the Encyclopaedia Britannica as "the 
application of scientific knowledge to the practical aims of human life or, as it is sometimes phrased, to the change and 
manipulation of the human environment." 

Technological progress, synonymous with Technical change; technological change; and technical progress can therefore 
simply be explained as new and better ways of doing things and of manipulating the environment. In an economic context, 
technological progress means better techniques for using the factors of production or scarce resources. Advancement in 
technology, resulting in better methods for production. " change in the amount of output produced from the same amount 
of inputs." 

Standard neo classical approach assumes two input factors in production: labor and capital which are scarce and limited. 
Given a specified or limited cost of production, a producer uses a combination of labor and capital which yields the most 
possible output from the limited available resources. A graphical representation of this is called an isoquant. On an 
isoquant, there are only so many points or combinations of capital and labor which maximizes the input factors and 
attains equilibrium. However, a technical change can lead to rise in output even without an increase in inputs essentially 
causing an outward shift of the isoquant curve. 

Technical progress causes a direct increase in output in production function and also increasing the steady state capital 
stock. It has been the major force behind economic growth over time. Robert Solow's (1957) estimates that 87.5% of 
economic growth stems from technological progress: "improvements in efficiency and effectiveness of industry". 
Technological progress can be in that of a firm, or an entire nation. Essentially, it is being able to enhance productivity. 

The concept of technological progress cannot be conversed properly without allusion at what productivity is. Steindel and 
Stiroh (2001) comprehensively explain productivity as "real output per unit of all inputs which reflects the overall 
efficiency with which inputs are transformed into outputs. Productivity also reflects the impact of a host of other factors like 
economies of scale, any unaccounted inputs, resource reallocations, other factors and is most often associated with 
technology". 
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Based on economic growth accounting literature, an economy's production function is explained by the inputs of labor 
and capital and any residual not explained by these inputs is considered as total factor productivity growth, which also 
measures technological progress broadly (Hayani, 2001). Krugman (1999) states that "Productivity isn't everything, but in 
the long run it is almost everything. . . .A country's ability to improve its standard of living over time depends on its ability to 
raise its output per worker. "Hence, we can understand that technological progress is an increase in a country's 
productivity which is not directly explained by labor and capital. 



2.1.1 STAGES OF TECHNOLOGICAL PROGRESS 

Technological progress is a process involving 3 stages 

a) Invention: invention is the creation of something new, formulation and application of ideas which physically 
had not been in existence. To be called an invention, an idea needs to be proven as workable. To be patentable, 
"an invention must be novel, have utility, and be non-obvious to someone skilled in the art"(World Intellectual 
Property Organization). A count of patents and patents rights application in a country reflects its extent of 
technological activity and also its capacity to exploit knowledge and translate it into potential economic gains.(7t 
is worthy to note that Sub Saharan Africa has had the lowest of such activities in contemporary history). Some 
model examples of inventions of the 21st century are the birth control patch, Nano technology, artificial 
intelligence, robotics and automation. 

b) Innovation: Innovation is the application of new solutions that meet new requirements, inarticulate needs, or 
existing market needs. This is accomplished through more effective products, processes, services, technologies, 
or ideas that are readily available to markets, governments and society. "An innovation is something original, 
new, and important - in whatever field - that breaks in to (or obtains a foothold in) a market or 
society" (Wikipedia). Innovation differs from invention in that innovation refers to the use of a better and, as a 
result, novel idea or method, whereas invention refers more directly to the creation of the idea or method itself. 
To be called an innovation, an idea must be replicable at an economical cost and must satisfy a specific need. 
Some great innovations of the 21st century are the Wikipedia, Google, hybrid cars, i phone, retinal implant(for 
the blind), thin-film solar panels, the i pad, 3d printing, cloud data storage, e-cigarettes and the aids vaccine. 

c) Diffusion: diffusion is the integration and spread of a technology through a society or industry. Inventions and 
innovations must be successfully diffused into society and industry in order for its economic potential to be 
realized. Some inventions and innovations which have been successfully in diffused into society and put to 
economic use are Google, birth control patch, solar energy, 3d-printing, hybrid cars, cloud data storage, wireless 
technology and credit cards(ATM's). 

Globalization and liberal trade have enabled developing countries to utilize and adopt innovations of advanced countries 
thereby consolidating the technology gap and disparity. But the gap remains large and increasing. Technological Progress 
in developing countries depends mainly on their capacity to absorb and adapt foreign technologies - rather than 
innovating themselves. 



6 



folajim±93@yahoo . com 



2.1.2 CLASSIFICATION OF TECHNOLOGICAL PROGRESS 

Technological progress can be broadly classified into three 

a) Labor savings technological progress : Also called the Harrod-neutral technical progress. A labor saving 
technological progress enables producers to produce the same amount with relatively less labor input. It is 
improvements in technology that increase the efficiency of labor. Roy Forbes Harrod explains it as technical 
progress which allows producers to make more with less. Generally results in lower expenses and, on a large 
scale, it can spur economic growth. However, it can also cause unemployment by making employees with certain 
skills unnecessary. 

According to Hicksian criterion, labour-saving technical progress may be defined as that kind of technological 
improvement and change in the process of production which increases the marginal productivity of labor relatively to 
that of capital. 

b) Capital savings technological progress : A capital saving technological progress enables producers to produce 
the same amount with relatively less capital input. It refers to that new process which tends to increase the 
marginal productivity of capital relatively to that of labor. 

c) Neutral technological progress : A neutral technological progress allows producers to produce more with same 
capital labor ratio (do not save relatively more of either input). John Hicks 1932 in the theory of wages posited 
that the effect of neutral innovation is to raise the marginal productivity of both the factors - labor and capital - 
in the same proportion. Thus, neutral technical progress keeps the relationship between labor and capital 
unaffected but increases overall productivity. 

Technological progress can also be grouped into two parts: 

a) Embodied Technological Progress : Improved technology which is exploited by investing in new equipment. New 
technical changes made are embodied in the equipment. 

b) Disembodied Technological Progress : Improved technology which allows increase in the output produced from 
given inputs without investing in new equipment. 

2.2 THEORETICAL ISSUES ON GOVERNANCE 

To understand the concept of governance, it is important that we make distinct reference to the word "government"; from 
which governance is taken. "Government, the political system by which a country or community is administered and 
regu/ated."(Encyclopaedia Britannica). Political theory uses the term 'government' to refer to the formal institutions of the 
State and their monopoly of legitimate coercive power. Stoker (1998) explicated that "government is characterized by its 
ability to make decisions and its capacity to enforce them. Moreover, government is understood to refer to the formal and 
institutional processes which operate at the level of the nation state to maintain public order and facilitate collective action. " 
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In theory, there are numerous forms of government. In the affairs of States of the world today, Democracy, Monarchy and 
Communist states are the three principal systems of government. These forms of government are sometimes intertwined 
to varying degrees in some countries while some other countries are exclusive to just one system. There is much debate 
over which form of government is better for the State, however, there are economists who argue that the performance of 
government is much more important than the system of government as economic development and failure has been 
witnessed in all these systems of government. 

Lately, in the discourse of politics and economies, the term; government has become somewhat unattractive. Instead, 
governance is more referred to. The simple reason for this is that; the government is what is (and discontent with it is 
omniscient), governance is with the notion of what it ought to be. This transition to governance in economic study is 
majorly concerning decentralization and common ideological shift towards liberalism. Decentralization generally has to 
do with changing, dispersing and usually diminishing the role of the state. That is, decision making and implementation 
capacities which results in a more fragmented public sector. 

The decentralization which took place in many western European countries in the late 1940's and early 1950 was as a 
result of the Marshall Plan 1948. The Plan was a "U.S-sponsored program designed to rehabilitate the economies of 17 
western and southern European countries in order to create stable conditions in which democratic institutions could 
sun/zVe."(Encyclopaedia Britannica). It was very successful in generating reconstruction of Western Europe. Economic 
scholars and analysts began to advocate the Keynesian ideas which was the basis of this Plan and recommended such for 
less developed countries. "In the perspective of these economists, development in the emerging states of what has since 
become known as the Third World would be best achieved through transfers of capital and technical expertise" Hyden and 
Court (2002). 

Initial scholars of economic development implied development to be a transition from a traditional society to a modern 
society. The objective was that, the ideas, institutions and techniques which worked so well in modernizing the western 
world were to be replicated in the Third World. "Government and other public institutions were identified as responsible for 
ensuring effective implementation. Private and voluntary sector organizations were ignored" Hyden and Court (2002). 
Development, then, up till the late 1960's was thought to be a top-down process by the government and public 
institutions for the people. 

In the 1960's when analysts and policy makers began to realize that a sole focus on development in the context of national 
plans was very much inadequate as their initial assumptions of a trickledown effect from elite to poor and delusions of 
singularly proficient government proved to be futile. Analysts began to advocate development for the people which 
focused on Human capital. That is, adult education and universal primary education in these less developed states. The 
assumption being that these measures were integral parts of a poverty-oriented approach to development. 

Towards the late 1970's when it became seemingly clear that governments most especially in sub-Saharan Africa lacked 
the technical capacity and bureaucratic competence to solely administer the arduous task of development. The role of the 
state in bringing about much desired modernization of the Third World came into question. The World Bank, charged by 
it governors, took the lead on this imperative issue and with much priority to sub-Saharan Africa, produced a major policy 
report outlining necessary economic reforms to achieve development. "This report was to serve as the principal guide for 
structural adjustment in Africa in the 1980s, although the strategy was also applied in other regions of the world" (Hyden 
and Court 2002). The Structural Adjustment plans subsumed major economic and governmental interests of the state, 
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with more responsibilities delegated to the market and the people. The implementations of these plans were a pre- 
requisite for third world countries to receive much needed financial assistance from the World Bank. 

The effectuation of these structural adjustment plans as we all now know was not cut out for these sub-Saharan countries 
at the time or at their immature economy stage and has rightly so been heavily criticized by most economic scholars and 
analysts. However, its underlying ideas on what governance ought to be has permeated introspective on the political 
economy and remained. 

The term "governance" was first made of wide recognition in issues of economies in the 1989 World Bank study "Sub- 
Saharan Africa - from crisis to Sustainable Growth". The study was as a result of worsening economic performance of the 
region despite the implementation of the World Bank prescribed structural adjustment programs (SAP's). In the study, 
the term was first used to describe the need for institutional reform and a better and more efficient public sector in sub- 
Saharan countries. 

Kemp et al (2005) elucidated that "...governance is a concept that was first widely explored and embraced in the late 
1980's...it was attractive because it encompassed a broad set of factors that were increasingly important and insufficiently 
recognized in conventional thinking...the notion of governance highlighted the increasingly important role of formal and 
informal arrangements in the political economy... " 

The concept of governance is widely debated amongst scholars, policy makers and international organizations. 
Governance has been defined and used in many ways in different contexts. Although consensus upon a single definition of 
the concept is yet to be agreed upon, however, the main objective has always been for the government to fulfil good 
governance. 

Governance was defined in the World Bank (1989) "Sub-Saharan Africa - from crisis to Sustainable Growth" as "the 
exercise of political power to manage a nation's affairs". As a foreword in the study, Barber Conable (former World Bank 
president) described good governance as "public service that is efficient, a judicial system that is reliable, and an 
administration that is accountable to its public". 

The idea of governance was further developed by the World Bank in its 1992 publication "Governance and Development". 
Here, governance was defined as "the manner in which political power is exercised in the management of a country's 
economic and social resources for development". The World Bank in the publication specified that its interest in 
governance derives from its concern for the sustainability of the projects it helps finance. Good governance was described 
as predictable, open and enlightened policy, together with a bureaucracy infused with a professional tenet and an 
executive arm of government accountable for its actions. 

Although the World Bank is the most prominent proponent of the concept, other international agencies like her have also 
made similar indoctrinations on governance. 

The Asian Development Bank (AsDB) in its 1995 policy paper "Governance: Sound Development" defined good 
governance as "the manner in which power is exercised in the management of a country's economic and social resources for 
development". The AsDB further explained that governance had at least two dimensions; political (e.g., democracy, human 
rights); and economic (e.g., efficient management of public resources). 
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Also, the United Nations Development Programme (UNDP) in its 1997 policy document entitled "Governance for 
Sustainable Human Development" states that "governance can be seen as the exercise of economic, political and 
administrative authority to manage a country's affairs at all levels". The document explained that governance has three 
dimensions: economic, political and administrative. Economic governance includes the decision-making processes that 
affect a country's economic activities and its relationships with other economies. Political governance is the process of 
decision making to formulate policy. Administrative governance is the system of policy implementation. Encompassing all 
three, good governance defines the processes and structures that guide political and socio-economic relationships. 

The conceptions of governance by these international bodies are usually resulting in criteria which deem the quality of 
governance in a State. The criteria cited by these bodies are remarkably similar; however, the World Governance 
Indicators (WGI) project of the World Bank is the most generally used. 

Worldwide Governance Indicators defines governance as "the traditions and institutions by which authority in a country is 
exercised. This includes (a) the process by which governments are selected, monitored and replaced; (b) the capacity of the 
government to effectively formulate and implement sound policies; and (c) the respect of citizens and the state for the 
institutions that govern economic and social interactions among them." 

The WGI measures how good, governance is or the performances of government according to these criteria in countries 
all over the world. The Bank constructs two measures of governance corresponding to each of these three circumstances 
in which authority in a country is exercised. This results in a total of six dimensions of governance. 

a) The process by which governments are selected, monitored, and replaced: 

i. Voice and Accountability (VA) - capturing perceptions of the extent to which a country's citizens are able to 
participate in selecting their government, as well as freedom of expression, freedom of association, and a free 
media. 

ii. Political Stability and Absence of Violence/Terrorism (PV) - capturing perceptions of the likelihood that the 
government will be destabilized or overthrown by unconstitutional or violent means, including politically- 
motivated violence and terrorism. 

b ) The capacity of the government to effectively formulate and implement sound policies: 

iii. Government Effectiveness (GE) - capturing perceptions of the quality of public services, the quality of the civil 
service and the degree of its independence from political pressures, the quality of policy formulation and 
implementation, and the credibility of the government's commitment to such policies. 

iv. Regulatory Quality (RQ) - capturing perceptions of the ability of the government to formulate and implement 
sound policies and regulations that permit and promote private sector development. 

c) The respect of citizens and the state for the institutions that govern economic and social interactions 
among them: 

v. Rule of Law (RL) - capturing perceptions of the extent to which agents have confidence in and abide by the rules 
of society, and in particular the quality of contract enforcement, property rights, the police, and the courts, as 
well as the likelihood of crime and violence. 

vi. Control of Corruption (CC) - capturing perceptions of the extent to which public power is exercised for private 
gain, including both petty and grand forms of corruption, as well as "capture" of the state by elites and private 
interests. World Governance Indicators (WGI) 
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Minogue, Polidano and Hulme (1998) argue that modern form of governing is about more than just efficiency, that 
governing is about accountability between the state and its citizens. It is about "...people who are treated not merely as 
consumers or customers (as in the new public management approach) but as citizens, who have the right to hold their 
governments to account for the actions they take, or fail to take" 

Fukuyama(2013) defines governance as "a government's ability to make and enforce rules, and to deliver services, 
regardless of whether that government is democratic or not." Fukuyama further noted that he was keener on government's 
"infrastructural" rather than "despotic" power according to Mann 1984. "Governance is about the performance of agents in 
carrying out the wishes of principals, and not about the goals that principals set. The government is an organization which 
can do its functions better or worse; governance is thus about execution, or what has traditionally fallen within the domain of 
public administration, as opposed to politics. An authoritarian regime can be well governed, just as a democracy can be mal- 
administered" (Fukuyama 2013). 

The increasing recognition that politics and institutions are central to the process of economic growth and development 
by affecting the incentives to accumulate, innovate and adapt to contemporary change have led economists, development 
experts and international policy-makers to agree that good governance is of great importance and a pre-requisite to 
sustained increases in living standards Kaufmann et al.( 2000) Knack (2003). However, their perception on the role which 
governance plays or should play in an economy's development appears to be conflicted. 

Khan (2006) explained that the differences of view between economist regarding governance has to do first , with the 
types of state capacities (system of government) which appropriately constitutes the critical governance functions 
necessary for the acceleration of development. Secondly, the importance of governance relative to other factors at initial 
stages of development. 

Regarding the first issue ; the types of state capacities, Khan (2006) explained that "there is an important empirical and 
theoretical controversy between liberal economists who constitute the mainstream consensus on good governance and 
statist and heterodox institutional economist who agree that governance is critical for economic development but argue 
that theory and evidence shows that the governance capacities required for successful development are substantially 
different from those identified by the good governance analysis." 

Kemp et al (2005) elucidated that the usage of the concept of governance by the World bank and OECD, is in order to 
serve their neo-liberal agenda of reducing the role of governments in favor of market mechanisms and corporate interests 
OECD (1995); World Bank, (1992). Furthermore, Kemp et al noted that the presentation of governance by these agencies 
was as a means of promoting democratic pluralism. He noted that governance by these agencies "overlooks the 
authoritative role of government as seen by its citizens" something which is still very prominent in developed countries 
such as Denmark and Britain in Europe and Asian countries such as PR China. 

Secondly, Glaeser et al (2004) in his study on political institutions and economic growth deduced that in many poor 
countries, economic growth can be attributed to policy choices made by dictators. He concluded that "The economic 
success of East Asia in the post war era and of China most recently, has been a consequence of good-for-growth dictators, not 
of institutions constraining them". Notwithstanding, current orthodoxy in the development community is that democracy 
and good governance are mutually supportive. Liberal economist in favor of mainstream good governance principles 
argue that the capacities of the state should be to maintain efficient markets and her functions restricted to the provision 
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of necessary public goods to minimize rent seeking and government failure. The relative failure of many developing 
countries are explained by the attempts of their states to do too much, resulting in the unleashing of unproductive rent 
seeking activities and the crowding out of productive market ones as claimed by Khan (2006) 

2.2.1 IMPORTANCE OF GOVERNANCE 

The importance of governance is all encompassing in an economy's welfare and development. The performance of a 
country's government is inextricably attached to the welfare of its citizens, the country's economic growth and the 
perception of the state on the international scene. 

The pursuit of economic development and better welfare of citizens is a responsibility all governments have. Citizens 
entrust the State to properly manage their tax money and natural resources of their country for the benefit of all. To 
provide essential public services and infrastructure such as water, sanitation, power supply, transportation, access to 
health care etc. (or expedite the market which does). The government is charged with the national security, and 
protection of human rights such as education, private property and justice. 

These responsibilities or duties which the government must perform are crucial to every individual and to the whole 
economy. Misappropriation and negligence of these duties and trust of the public is the cause of poverty, break down of 
law and order, macro-economic instability, discontentment of the people, chaos and can eventually lead to war e.g. Sudan, 
Syria, thereby making the present and future lives of the people difficult and impeding effort towards economic 
development. 

A State's performance in indicators such as voice and accountability (VA), Political stability and Absence of 
Terrorism/Violence (PV), Government Effectiveness (GE), Regulatory Quality (RQ), Rule of Law (RL), and Control of 
Corruption (CC) is a reflection of the welfare of its people. We can infer that it's no coincidence that States with high 
scores in these indicators also have highest citizen standards of life on earth, e.g. Australia, Denmark , New Zealand, 
Singapore .Canada etc. whilst poverty, insecurity and misery is the case for countries such as Somalia, Zimbabwe, Sri- 
Lanka, North Korea, Sudan etc. and even Nigeria with corresponding pathetic governance scores. 

The quality of governance across countries all over the world has been the difference leading to the initial 
industrialization and continual development of some economies while other economies remain stagnant and or even 
deteriorating. 

2.3 MACROECONOMIC DETERMINANTS AND TECHNOLOGICAL 
PROGRESS 

Akinlo (2006) explores the effects of macroeconomic factors on total factor productivity in 34 sub-Saharan African 
countries. Results from his panel econometric analysis shows that some macroeconomic variables (i.e. external debt, 
inflation and human capital) included in the estimation have a significant impact on productivity. 
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Therefore, policies geared towards reducing the rate of debt accumulation, low inflation and improvement in human 
development will boost total factor productivity in the continent. Other macroeconomic variables such as openness and 
trade orientation have been investigated by Miller and Upadhyay (2000) as potential determinants of total factor 
productivity in a panel of some developed and developing countries. Their results revealed that a higher level of openness 
and outward oriented countries will experience a higher level of productivity. The level of human development is also 
found to have a positive and significant impact on productivity. Edwards (1998) and Gurney and Englander (1994) 
likewise suggest that more open economies will experience faster productivity growth. [Akanbi 2011] 

2.3.1 EDUCATION AS A MACROECONOMIC DETERMINANT OF 
TECHNOLOGICAL PROGRESS 

An important role of education - and the resultant accumulation of human capital - for a less-developed economy are to 
facilitate technology diffusion in order for it to catch up with developed economies. The impact of education on human 
capital accumulation is well-established in economic literature. [Koh and Leung 2003] 

Education increases an individual's capacity, first, to innovate (i.e. to create new products and new technologies) and, 
second, to adapt to new technologies, thereby accelerating technological diffusion in the economy. Nelson and Phleps 
(1966) argues that the accumulation of human capital is inseparable from technological progress, and may occur in 
different ways - through learning in schools, research and innovations in laboratories and in the course of production and 
commerce. 

In less developed countries, education contributes to the economic growth by facilitating a more rapid pace of technology 
diffusion in order for technological catch up with the developed countries. Heckman (2002) noted that an individual who 
has undergone training in a discipline (say, accountancy) would improve his performance in that discipline. An equally 
important indirect effect of education is to increase the flexibility of the labor force and its capacity to learn new ideas, 
adapt to new technologies, improve local technologies on the job, as well as to better-equip workers to undertake 
scientific research and innovation. [Koh and Leung 2003] 

In endogenous growth literature, human capital is a central input for innovation and R&D activities. An increase in 
investment in education accelerates technological progress through the creative destruction of old ideas and processes. 

The benefits of education in developing countries is evident, not only through the training of workers to work with more 
sophisticated technology, but also in developing a group of specialized labor that may be devoted to R&D and innovation 
activities. Nelson and Phelps (1966) noted that "education has a positive payoff only if the technology is always 
improving". 

Koh and Leung (2003) also argue that facilitating the diffusion of knowledge and technology through education offsets the 
diminishing returns to physical capital. 
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2.3.2 FINANCIAL DEVELOPMENT AS A MACROECONOMIC 
DETERMINANT OF TECHNOLOGICAL PROGRESS 

Broad consensus in economic literature holds that financial development promotes economic growth through increasing 
the level and efficiency of capital and investments Levine (2003). In contrast, empirical research in development 
economics establishes that economic growth is predominantly driven by productivity growth rather than, as commonly 
thought, by capital accumulation Solow (1957), Mankiw et al. (1992), Krugman (1993), and Hall and Jones (1999)). 

Easterly and Levine (2003)) argue that Total factor productivity (TFP) growth could account for as much as 60% of 
countries' growth in per capita GDP. The importance of productivity as the principal source of economic growth suggests 
for investigations on the role of financial development in explaining the dynamics of productivity, and not just its role in 
explaining investment behaviour and capital accum ulation. [Solomon Tadesse, 2000] 

Strong banking and well-developed capital markets may promote technological advancement and productivity in a 
number of ways. 

Firstly, adoption of technologies requires large amount of capital that could easily be mobilized in well-developed 
financial systems. The intimate relation between financial markets and technological progress was first emphasized by 
Hicks (1969) in attempt to explain the genesis of the industrial revolution. Hicks (1969) argue that an essential feature of 
industrial development is adoption of technologies that require large scale illiquid capital investments. Financial markets 
that provide risk-sharing possibilities to investors make it economically feasible to implement such technologies. For 
Hicks, the industrial revolution was not associated with the discovery of any particular new technology. He argues that 
most of the technical innovations had been made before the onset of the industrial revolution. However, their adoption 
and full implementation on an economical scale required the commitment of large-scale investments for a long period in 
an illiquid-capital form. Financial markets that provide investors with liquidity made investments in such technologies 
feasible. Thus, countries' technological progress and the maturity of their financial systems in mobilizing capital are 
directly related. 

Second, well-developed capital markets and institutions encourage adoption of long-gestation productive technologies 
through reducing investors' liquidity risks. Bencivenga, et al. (1995), Bencivenga and Smith (1991), and Greenwood and 
Jovanovic (1990). Well-developed financial systems insure investors against liquidity risk, leading to the financing of 
longer-term and riskier, yet productive, projects. Bencivenga and Smith (1991) argue that financial intermediaries 
promote real growth through providing a means for reducing liquidity risk. First, banks permit risk-averse savers to hold 
bank deposits rather than liquid (and unproductive) assets, thereby increasing funds available forproductive capital. 
Second, by eliminating self-financed capital investment, banks prevent unnecessary capital liquidation by entrepreneurs 
due to liquidity needs. [Solomon Tadesse, 2000] 

Thirdly, by providing hedging and other risk sharing possibilities, financial markets and institutions promote adoption of 
specialized vis-a-vis generalized, and hence risky, technologies. Saint-Paul (1992) provides a model in which financial 
markets interact with the technological choice of the firm in that financial markets allow riskier but more productive 
technologies, and the technological choice, in turn, affects the viability of financial markets. By enabling agents to hedge 
against risk through holding diversified portfolio, financial markets permit more division of labor in the real sector, 



14 



folajim±93@yahoo . com 



leading to higher productivity. Financial markets and technology are, therefore, strategically complementary in that both 
are instruments for risk diversification. Where capital markets provide limited and poor risk sharing services, 
diversification occurs through the choice of inferior technologies which are both less specialized and less productive. 
Typically, underdeveloped financial markets are associated with unproductive flexible technologies and less division of 
labor, and developed financial markets are associated with specialized and risky technology. In Greenwood and Jovanovic 
(1990) financial intermediaries facilitate high-yield investments and growth by pooling idiosyncratic investment risks 
across a large number of investors. 

Lastly, because financial development encourages technological innovation primarily via making financial capital 
available, one would expect that those firms that rely on external finance for financing innovation - or firms for which 
lack of finance could be a binding constraint in realizing innovation - to benefit more from financial 
development. [Solomon Tadesse, 2000] 

2.3.3 TRADE OPENESS AS A MACROECONOMIC DETERMINANT OF 
TECHNOLOGICAL PROGRESS 

Trade liberalization increases competitive pressures on domestic firms, and thus creates incentives for reducing costs of 
production through technological progress. Harrison et al. (2006) evaluates the impact that the liberal reforms carried 
out by the European Union under the Single Euro Market have had in innovation intensity and finds that these policies 
have increased both competition, measured as a reduction in mark-ups, and innovation intensity, measured as R&D 
expenditures over sales, leading to productivity growth in the manufacturing sector.[Navas-Ruiz 2007] 

Rivera-Batiz and Romer, (1991) and Devereux and Lapham, (1994) find that Openness to trade promotes the exchange of 
knowledge leading to growth, the technological knowledge spill overs. However, in these studies trade openness gives 
little space to competition, because of the monopolistically competitive nature of markets and the assumption that 
innovation is carried out by potential entrants. In Rivera-Batiz and Romer, for example, mark-ups only depend on the 
elasticity of substitution among varieties; moreover, openness totrade increases the market size and the number of firms 
in the same proportion, leaving innovation rents unchanged. 

Peretto (1999) suggests an extension of Romer's (1990) model, by adding cost- reduction innovations and strategic 
interaction among firms. A rise in product market competition through trade openness produces higher growth by 
reducing the number of firms, which increases mark-ups and makes firms to innovate more. Therefore, there is a trade-off 
between competition and growth, since higher growth is associated with lower number of ...firms and higher mark-ups. 
Peretto (2003) in extension shows that trade openness reduces both the global number of firms and R&D costs -due to 
technological spill overs and increasing incentives to innovate. [Navas-Ruiz 2007] 



15 



folajim±93@yahoo . com 

2.3.4 FOREIGN DIRECT INVESTMENT AS A MACROECONOMIC 
DETERMINANT OF TECHNOLOGICAL PROGRESS 

Foreign direct investment (FDI) has been traditionally considered an important channel in the diffusion of advanced 
technology. Foreign direct investment (FDI) is a vital source for many less developed countries (LDCs) to obtain 
international capital and advanced technology. It brings positive spill over effects and stimulates technology progress in 
less developed countries. 

In developing countries such as Nigeria, Foreign direct investments are primarily carried out by Multi-National 
Companies (MNCs) primarily. MNCs have obvious advantages compared to domestic firms, and possess of the most vital 
parts in the world economy. The contribution of FDI on technology transfer is obvious in theory. LDCs attract FDI, and 
then bring technology spill over effects through demonstration, imitation, reverse engineering, individual contact, 
diffusion of management skills. This is beneficial to shrink the gap in high-technology with developed countries and 
improve the technological innovation capabilities. However, the spill over effects cannot happen automatically; moreover, 
FDI may also bring negative spill over effects. Because of the stickiness of information von Hippie, (1994), most 
technology and knowledge are tacit knowledge. Only through practice can they be mastered. The process and the extent 
to which spill over occur were determined by both the owner of advanced technology (MNEs) and the receivers (local 
enterprises in the host countries) Narula and Marin, (2003). The introduction of more advanced technology and the 
requirement of absorptive capability in the host country were twin factors of technological spill over Borensztein et al., 
(1998). 



2.4 ECONOMIC GROWTH ACCOUNTING: THE SOLOW RESIDUAL 

Growth accounting is a procedure used in economics to measure the contribution of various factors affecting economic 
growth and to indirectly compute the rate of technological progress, measured as a residual, in an economy. This 
methodology was introduced by Robert Solow in 1957. 

Growth accounting decomposes the rate of an economy's total output growth into that which is due to increases in the 
amount of factors of production used (i.e. capital and labor) and that which cannot be accounted for by observable 
changes in factor utilization. 

The difference between the percentage change in output and that of input is often referred to as the Solow Residual. It is 
the portion of GDP growth that can't be explained by the growth in capital and labor. The unexplained part of growth in 
GDP is then taken to represent increases in productivity (increased efficiency of production processes leading to more 
output from the same amounts of inputs) or a measure of broadly defined technological progress. 

Economic growth accounting has been applied to virtually every economy in the world and a common finding is that the 
measured growth in the standard of living/levels of economic growth cannot simply be explained entirely by changes in 
the stock of capital in the economy or labor force growth rates. This led to indications that technological progress rather 
than mere capital accumulation plays a key role in the economic growth of nation, whilst the lack of it deterring growth. 
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"Technological progress became the residual factor explaining long-term growth, and its level was assumed by Solow and 
other neoclassical growth theorists to be determined exogenously, that is independently of all factors in the model". [Todaro 
and Smith: Economic Development] 

Economic Nobelist Edward Prescott 1986, elucidated that this unexplained portion of economic growth can be 
interpreted as a measure of technological progress, and that over time, the Solow Residual fluctuates substantially. 
Prescott argues that these fluctuations display the importance of technological shocks as a source of business cycle 
volatility. 



2.5 REVIEW OF EMPIRICAL STUDIES 



Although there is no empirical literature on the impact of governance on technological progress in Nigeria, Nevertheless 
some empirical literature have studied the significance of governance and technological progress (total factor 
productivity) albeit independently. The important findings so far are discussed below. 

Akanbi (2011) examined the macroeconomic determinants of technological progress in Nigeria; by carrying out 
estimation on a time series data from 1970-2006, with the use of Johansen estimation technique. His result posits that 
instability, the level of financial development, and the level of human development are highly significant determinants of 
technological progress in Nigeria. 

Miller and Upadhyay (2000) investigated openness and trade orientation as potential determinants of total factor 
productivity in a panel of some developed and developing countries. Their results revealed a higher level of the 
aforementioned variables allow for greater total factor productivity in those countries. 

MuhammedMiah and Adnan Omar(2011) analysed technological progress in developing countries, with their result 
establishing that developing countries' lack of access to technology and other infrastructure has contributed to their lag 
behind the new technology development. 

JakubGrowiec(2010)analysed 14 different measures of technological progress for 19 OECD countries between 1970- 
2000,his results therefore established results distinguishing between total factor productivity within each country and 
at the world technological frontier. 

Elsevier B.V (2012)analysed the relationship between technology gap and quality of governance in North African 
countries over the period of 1970-2005.The empirical results show that the quality of governance is important in closing 
the technology gap and speeding up the technology catch-up. 

Rolf Fare et.al (2009), analyzed productivity growth of 17 OECD countries, using panel data of 1979-1988, and their result 
thus posited that United States productivity is slightly greater than the average, when the growth is due to technical 
change while when the change is due to efficiency change Japan's productivity is the highest. 
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CHAPTER THREE 

THEORETICAL FRAMEWORK AND RESEARCH METHODOLOGY 

3 . 0 INTRODUCTION 

Substantial economic literature shows that good governance is essential for higher economic performance and for helping 
to foster innovation and diffusion of new technologies (Easterly and Levine, 1997; Knack and Keefer, 1995; Kormendi and 
Meguire, 1985; Mauro, 1995; Rodrik et al., 2004). Meon and Weill (2004) test the relationship between governance and 
technical efficiency for a sample of 62 countries and find that rule of law affects economic efficiency. 

Adkins et al. (2002) test the relationship between efficiency and economic freedom and find that the lack of economic 
freedom results in lower efficiency. It is also argued that openness to foreign markets and high skilled 

Labor facilitates the absorption of new technology and helps to faster technological catch-up. For instance, Coe et al. 
(1997) find that for developing countries foreign R&D spillovers increase with the intensity of trade and quality of the 
labor force. Iyer et al. (2006) confirm these findings and show that developing countries can increase their technological 
catch-up by opening up to trade and foreign direct investment. The authors consider that countries with the widest 
technological gaps can catch up more rapidly through higher FDI inflows, trade liberalization and mobility of human 
capital. 

Also, it is well argued that financial development promotes economic growth (Guiso et al., 2004; Rajan and Zingales, 
1998) and allows more efficient allocation of production factors across economic activities (Bertrand et al., 2007; King 
and Levine, 1993a, b; Rajan and Zingales, 2003).[ImedDrine 2012] 

This chapter aims at looking at the relationship of technological progress and good governance in Nigeria. Other 
significant economic determinants of technological progress in the economy are also examined. The section presents the 
theoreticalframework, the methodology of the study, model specification and the estimation procedures which would 
assist in the attainment of the broad purpose of the study. 

3.1 THEORETICAL FRAMEWORK 

The economic theory which is the basis of this study is the "Endogenous Growth Theory". 

3.1.1 THE ENDOGENOUS GROWTH THEORY 

Endogenous growth theory holds that growth in an economy is primarily due to endogenous (determinants within the 
economy) and not external forces. 

The endogenous growth theory was initiated by Paul Romer (1986) in attempt to explain economic growth process 
differently from the standard neoclassical model which had become increasingly unsatisfactory. In the 1980's, it became 
perceptibly clearer that the neoclassical growth models were theoretically inadequate as tools to explore long run 
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economic growth, as these models predicted economies without technological change and thus eventual convergence to a 
steady state with zero per capita growth as a result of the diminishing return of capital. Though the advancing economic 
studies of the time infer long run growth of the economy not be set on exogenously in lieu of endogenous economic agents 
(i.e. households and firms). 

Endogenous growth can be defined as long-run economic growth which is determined by internal economic activities of 
such economic system, particularly those forces governing the opportunities and incentives to create technological 
knowledge. 

Endogenous growth theory explains an economy's growth in the long run as a result of economic activities that create 
new technological knowledge and generating technological progress. "In the long run the rate of economic growth, as 
measured by the growth rate of output per person, depends on the growth rate of total factor productivity (TFP), which is 
determined in turn by the rate of technological progress." [Howitt 1994] 

Endogenous growth theory observes that technological progress takes place through innovations, in the form of new 
products, new markets, and new production processes many of which are effect of economic activities. "Because firms 
learn from experience how to produce more efficiently, a higher pace of economic activity can raise the pace of process 
innovation by giving firms more production experience. Also, because many innovations result from R&D expenditures 
undertaken by profit-seeking firms, economic policies with respect to trade, competition, education, taxes and intellectual 
property can influence the rate of innovation by affecting the private costs and benefits of doing R&D" .[Howitt 1994] 

3.2 RESEARCH METHODOLOGY 

In view of the fact that the study is to critically examine the effect of governance and other economic determinants on 
technological progress in Nigeria's economy. The method of analysis would be both quantitative and descriptive in nature. 
Graphs, trends and regression analysis would be utilized. 

3.2.1 CALCULATING THE SOLOW RESIDUAL 

Solow assumed a very basic model of annual aggregate output over a year (t). He posited that the quantity of output 
would be governed by the amount of capital, the amount of labor, and the productivity of that labor. He thought that the 
productivity of labor was the factor driving long-run GDP increases. 

Total Factor Productivity (TFP) cannot be measured directly. Instead it is a residual, often called the Solow residual, 
which accounts for effects in total output not caused by inputs. 

Regression analysis and the Solow residual 

The most basic technique for doing this is to assume constant rates of change in all the variables (obscured by noise), 
and regress on the data to find the best estimate of these rates in the historical data available (using an Ordinary least 
squares regression). Economists always do this by first taking the natural log of their equation (to separate out the 
variables on the right-hand-side of the equation); logging both sides of this production function produces a simple linear 
regression with an error term, e: 
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ln(y(£)) = cc\n(K(t)) + {1 - ct)[\n(A{tj)] + e. 

A constant growth factor implies exponential growth in the above variables, so differentiating gives a linear relationship 
between the growth factors which can be deduced in a simple regression. 

In regression analysis, the equation one would estimate is 

y = C + /lk+Yl + £ 

where: 

y is (log) output, ln(Y) 
k is capital, ln(K) 
t is labor, ln(L) 

C can be interpreted as the co-efficient on log(A) - the rate of technological change - ( 1 - a). 



3.3 MODEL SPECIFICATION 

Given that technological progress in an economy is determined by macro-economic factors other than governance 
performance. Therefore a multi-variant equation which incorporates governance and other macro-economic 
determinants is specified to present a liberal symmetry and a more balanced perspective about how technological 
progress of Nigeria's economy is affected. 

We propose to regress technological progress in Nigeria's economy on human capital, financial development, trade 
openness, foreign direct investment, and the quality of governance. 

The timeframe of the study uses annual data from 1996 to 2012. 

The general model to be estimated is adapted from; 

[Economic Modelling 29 (2012) by ImedDrine. 2155-2162] 

"TGR it = ol± +$ 1 trend it +$ 2 Educatlon it +$ 3 FlnDev it 
+$ 4 Openess it +$ 5 FDI it +y lnst ±t" 

The computation of TGRitin the specified model above was carried out with the use of Stochastic Production Metafrontier 
Method with variable inefficiency as proposed by Battes and Coelli (1995). But due to lack of such econometric package 
for the calculation of technological progress; TGRitspecified above, the Solow's residual; Ait will be adopted as proxy and 
without any alterations to the independent variables. 
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"A it = ol± +$ 0 trend± t -/-p {Education^ +$ 2 FinDev± t +$ 3 0peness it 
+$ 4 FDI it +Y In st it " 

Where 

■ Education is an indicator on human capital 

■ FinDev is an indicator on financial development and is approximated by the ratio of Credit to Private sector 
over GDP. 

■ Openness is an indicator of trade liberalization and is defined as the ratio of total exports and imports over GDP. 

■ FDI is defined as the total flows of FDI over GDP 

■ Inst is an indicator of good governance and is defined by the aggregate governance performance over 

1. Voice and Accountability (VA) 

2. Political Stability and Absence of Violence /Terrorism (PV) 

3. Government Effectiveness (GE) 

4. Regulatory Quality (RQ) 

5. Rule of Law (RL) 

6. Control of Corruption (CC) 



3.4 EVALUATION CRITERIA 

The evaluation consists of deciding whether the estimates of the parameters are theoretically meaningful and statistically 
satisfactory. For this reasons, the tests of analysis that will be employed in this research work includes the Economic a- 
priori criteria and statistical criteria. 



3.4.1 APRIORI EXPECTATION 



These are determined by the principles of economic theory and refer to the sign and the size of the parameters of 
economic relationships. Drawn from the model, our a-priori expectations or the expected pattern of behavior of the 
independent variables 



pi> 0, p 2 > 0, p 3 >0, p4>0, y > 0 
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• The above pi>0 implies a positive relationship between technological progress and Education 

• B2>0 implies that a positive relationship exist between technological progress and financial development 
(FinDev). 

• B3>0 implies that a positive relationship exist between technological progress and trade liberalization 
(Openness) 

• B4>0 implies that a positive relationship exist between technological progress and FDI 

• y>0 implies that a positive relationship exist between technological progress and good governance (Inst) 



3.4.2 STATISTICAL CRITERIA 

These are determined by statistical theory and aim at the evaluation of the statistical reliability of the estimates of the 
parameters of the model. There are several tests for this purpose, e.g., t-statistic, f-statistic, coefficient of determination 
(R 2 ) and the adjusted coefficient of determination(R 2 ), Durbin-Watson (DW). 



The t-Test 

The t-test is used by econometricians usually to test hypotheses about individual regression slope coefficients. All 
explanatory variables in this work are considered in order to determine their relationship with foreign direct investment. 
Hence, it is used to test the statistical significant of the estimated parameter. 

To decide whether to reject or not to reject a null hypothesis based on a calculated t-value, a critical t-value is used. A 
critical t-value is the value that distinguishes the "acceptance" region from the rejection region. The critical t-value, t c , is 
selected from a t-table. Once a calculated t-value tk and a critical t-value t c has been obtained, we reject the null 
hypothesis if the calculated t-value is greater in absolute value than the critical t-value and if the calculated t-value has the 
sign implied by the alternative hypothesis. 

Thus, the rule to apply when testing a single regression coefficient is that we should test for: 
Coefficient Of Determination ( R 2 -) 

The simplest commonly used measure of fit is R 2 or the coefficient of determination. It is the ratio of the explained sum of 
squares to the total sum of squares: 

_ 2 _ ESS _ RSS 
TSS ~ TSS 

The higher the R 2 is, the closer the estimated regression equation fits the sample data. Measures of this type are called 
"goodness of fit" measures. Since OLS selects the coefficient estimates that minimize RSS, OLS provides the largest 
possible R 2 , given a linear model. Since TSS, RSS, and ESS are all nonnegative (being squared deviations), R 2 must lay in 
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the interval 0 < R 2 1. A value of R 2 close to 1 shows an excellent overall fit, whereas a value near zero shows a failure of 
the estimated regression equation to explain the values of dependent variable. 

The F Statistics 

This is used to test for the statistical significance of the entire slope coefficient jointly on the dependent variable using 
level of significance. It is done by comparing the F cal with the F tabulated and when the F cal is greater than the F table 
we reject the null hypothesis. 

Durbin-Watson Test 

It is usually used to test for serial/auto correlation. The Durbin-Watson statistics is used to test for serial correlation in a 
model and this is done by comparing the Durbin-Watson from the model to the critical value of 5% .furthermore if the 
Durbin-Watson lies between the upper limit and four minus upper limit i.e. (u<dw<4-du), we then reject the null 
hypothesis at the 5 percent level of significance and conclude that there is no autocorrelation in the model. 



3.5 RESTATEMENT OF HYPOTHESIS 

Ho: There is no significant relationship between economic performance, good governance and 
technological progress 

Hi: There is a significant relationship between economic performance, good governance and technological 
progress 

3.6 LIMITATIONS OF THE STUDY 

The major limitation to our study was the lack of adequate data, to extend the scope of study, from a period of 17 years 
(1996-2012), to a larger scope of study. 
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CHAPTER FOUR 



DATA ANALYSIS AND PRESENTATION 



4 . 0 INTRODUCTION 



The determination of the significance of macroeconomic determinants and good governance on technological progress in 
Nigeria is analyzed based on the specified models in chapter three. In capturing this precise link, technological progress is 
regressed on governance performance and other macroeconomic factors; Education, financial development, trade 
openness and FDIwhich are considered significant in economic development and technological progress at large. 

The time frame of the data used in the study was 1996 - 2012. The OLS is employed in estimating the model. 



4 . 1 COMPUTATION OF THE SOLOW RESIDUAL 



Firstly, we look at the estimated level of technological progress in the economy since 1996. The Solow's residual (which 
has been comprehensively elucidated in the theoretical framework) was used to measure technological progress in the 
economy in regression analysis; y = C + (3ik+ fM + £. 

The e-view format is given in logarithmic form as 

ln(y(t)) = alnO(t)) + (1 - a)[ln(j4(t))] + £ 
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The table below shows the estimated technological progress in the economy 
TABLE1 4.1.1 



Year 


Estimated residual 


1996 


0.141287161 


1997 


-0 .077689296 


1998 


-0.372743714 


1999 


-0.065013781 


2000 


-0.020506296 


2001 


-0 .258825846 


2002 


-0.159240065 


2003 


-0.92163276 


2004 


-0.41118515 


2005 


0.380448169 


2006 


0.132077039 


2007 


0.184185411 


2008 


0. 756764758 


2009 


-0 .201391507 


2010 


0 . 291 755245 


2011 


0. 601710633 


2012 


0. 601510411 



Source: author's computation 



Further illustration by chart showing the estimated technological progress in the economy since 1996 
FIGURE 4.1.1 
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The estimated Solow's residual of the economy has flitted between the region of -1% and 1%. Arguably at least 99% of 
output growth in the economy is accounted for by increase in the input of production factors; Capital(K) and Labor(L) 
The contribution of technological progress/total factor productivity (Solow's residual; A) to the economy's growth has 
been extremely minimal. This might be due to the fact that increase in the Solow's residual in the economy has been 
almost 0% since 1996. 



4.2 REGRESSION OUTPUT 
TABLE 4.2.1 





REGRESSION RESULTS 


Variables 


Coefficients 


T- statistic 


Probability 


1 


-4 . 723934 


-3.036673 


0. 0039 


EDU 


0.327741 


5.491556 


0. 0000 


FDI 


6.538516 


1.201557 


0.2357 


TRD_OPN 


1.155376 


2. 043516 


0. 0468 


CRP 


-11.38555 


-1.364137 


0 . 1 792 


GOV 


-0.097868 


-2. 671957 


0. 0104 


R-squared 


0.817758 






Adjusted R-squared 


0.800805 






Durbin-Watson stat. 


2. 719538 






F-statistic 


48.23740 






Prob.(F-statistic) 


0. 000000 







Source: author's computation 

A it = -4.723934 +6.538516FDI +0.327741EDU -11.38555CRP 
+1 . 15537 6TRD_OPN -0 .097868GOV +jj 

The apriori criteria expected is that all coefficients are greater in value than zero; 



(EDU) Education ; 
(FDI) Foreign Direct Investments; 
(TRD_OPN)Trade Openness; 
(CRP) Credit to Private Sector; 
(GOV) Good Governance; 



Pi> 

p2> 
03 > 
P4> 
Y> 
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According to the model estimated, we find that two of the five coefficients; CRP and GOV did not follow the apriori 
expectation, indicating a negative relationship with technological progress (A). 

Although the estimated significance which the independent variables; Credit to private sector [p2FinDev]and governance 
[ylnstjdid not meet the expected apriori criteria. 

We shall analyze probable grounds for each of the estimated coefficient's significance to technological progress in 
Nigeria's economy. 



4.3 QUALITATIVE AND QUANTITATIVE ANALYSIS 

Model Estimated 

A it = -4.723934 +6.538516FDI +0.327741EDU -11.38555CRP 
+1 . 155376TRD_OPN -0 . 097868GOV+JJ 



4.3.1 EDUCATION [EDU] AS A MACRO-ECONOMIC DETERMINANT OF 
TECHNOLOGICAL PROGRESS 

A. QUALITATIVE ANALYSIS 

FIGURE 4.3.1 



Education Expenditure; million U$D 
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The chart above shows the gradual rise in overall education expenditure in the economy. Increasing level of investment 
into the educational industry in Nigeria, both from the public and private sector has invariably contributed to human 
capital development and has positive effect on technological progress in Nigeria. 

B. QUANTITATIVE ANALYSIS 

From the model estimated, we find that the coefficient of education (EDU; 0.327741) conforms to the apriori expectation 
[pi> 0] as it is greater in value than zero. 

The estimated coefficient therefore implies a positive relationship between education and technological progress in 
Nigeria. And that increase in education expenditure would be expected to cause 0.3277 increasing technological progress 
in Nigeria. 



4.3.2 FINANCIAL DEVELOPMENT [CRP] AS A MACROECONOMIC 
DETERMINANT OF TECHNOLOGICAL PROGRESS 

A. QUALITATIVE ANALYSIS 

The trend below shows interest rate levels in the economy since 1996 
FIGURE 4.3.2 
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•interest rate 



The history of high interest rate levels in the economy is certainly not favourable to the availability of credit to the private 
sector, nor does it encourage financial development. One could argue that such monetary policies are implemented 
strategically to curb inflation. However, considering the chart below 
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FIGURE 4.3.3 
35 * 




We can presume that the high interest rate levels have not kept inflation rates at moderate levels. Inadvertently, it might 
even be partly responsible for the high inflation rate in the economy as high interest rate levels increases production cost 
for firms. 

Nevertheless, the high interest rate level of the economy seems favourable for the attraction of foreign capital inflow. 
FIGURE 4.3.4 



10 , 
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Foreign capital inflow is important for an economy as it enables growth. However, growth in Nigerian economy is mostly 
superficial; as questions are still being asked about the persistent high levels of inequality, unemployment and poverty in 
the economy. 

The majority of multi-national corporations in Nigeria's economy are involved mostly in mineral extraction and 
production of primary goods. Due to their large economies of scale, credit is easily accessible to them. Small firms and 
entrepreneurs on the other hand are unable to access credit because it is too expensive. The beneficiaries of this 
arrangement are the elite and MNCs. 

The result of this is an economy unable to evolve from its primary goods production state (for the production of primary 
goods mostly crude oil and unprocessed agriculture products is the place of Nigeria's economy on the international trade 
scene), and incapable of generating innovations and manufacturing of technological products. 

TABLE 4.3.3 

ICT GOODS PERCENTAGE OF TOTAL EXPORT 





2000 


2001 


2002 


2003 


2004 


2005 


2006 


2007 


2008 


2009 


2010 


2011 


Nigeria 


0. 000 

3 


0. 000 
2 


0. 0000 
5 


0. 001 
1 


0 


0 


0. 000 
8 


0. 000 
8 


0. 001 
7 


0. 010 
4 


0. 004 
7 


0.0168 


World 
Average 


6.2 


5.8 


5. 6 


5.5 


5.5 


5. 6 


5. 6 


5.3 


4.8 


5.2 


5.2 


5.2 



Source: world Bank 
FIGURE 4.3.5 
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From the above data, we note that despite the increasing inflow of capital, production of ICT goods in the economy is 
almost at zero % of total exports, and in some years we find that the economy produced virtually nothing of such. 
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B. QUANTITATIVE ANALYSIS 

The estimated model finds that the coefficient of financial development (CRP; -11.3855) does not conform to the a priori 
expectation [fU > 0] as it is less in value than zero 

This therefore implies a negative relationship between CRP and technological progress in Nigeria. And that an increase in 
the available credit to private sector will lead to a 11.385 percentage decline in technological progress in the economy. 

This estimated negative significance which credit to private sector has on technological progress is not in agreement with 
contemporary economic literature. Probable grounds for the estimated result have been explicated in qualitative analysis. 



4.3.3 TRADE OPENESS [TRD_OPN] AS A MACROECONOMIC 
DETERMINANT OF TECHNOLOGICAL PROGRESS 

A. QUALITATIVE ANALYSIS 

The trend below shows trade openness of the economy measured by the ratio of total exports and imports over GDP. 
FIGURE 4.3.6 




B. QUANTITATIVE ANALYSIS 

From the model estimated, we find that the coefficient of trade openness (TRD_OPN; 1.155376) conforms to the a priori 
expectation [(33> 0] as it is greater in value than zero. 

The estimated coefficient therefore implies a positive relationship between trade openness of the economy and 
technological progress in Nigeria. 
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4.3.4 FOREIGN DIRECT INVESTMENTS [FDI] AS A 
MACROECONOMIC DETERMINANT OF TECHNOLOGICAL PROGRESS 

A. QUALITATIVE ANALYSIS 

The trend below shows increasing Foreign Direct Investments into the Nigerian economy since 1996 
FIGURE 4.3.7 

FDI net inflows $billions 

2 per. Mov. Avg. (FDI net 
inflows $billions) 



B. QUANTITATIVE ANALYSIS 

From the model estimated, we find that the coefficient of FDI (FDI; 6.538) conforms to the apriori expectation [p2> 0] as 
it is greater in value than zero. 

The estimated coefficient therefore implies a positive relationship between FDI and technological progress in Nigeria. 
And that increase in foreign direct investment would be expected to cause 6.538 increases in technological progress in 
Nigeria. 
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4.3.5 THE PERFORMANCE OF GOVERNANCE [GOV] IN NIGERIA 
A. QUALITATIVE ANALYSIS 

This chart illustrates aggregate governance performance in Nigeria as measured by WGI 
FIGURE 4.3.8 
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From the above data, we can deduce that governance performance in Nigeria is negative and evidently below par. 

In comparison with some of the most technologically advanced countries, we note that such countries governance 
performance is positive and well above average. 
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FIGURE 4.3.9 
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We can infer that Nigeria's negative governance statistics might be a probable cause for the estimated negative 
relationship with technological progress. That is, positive governance affects technological growth positively whilst 
negative governance performance leads to negative technological progress. 

Also, we have to consider the system of Nigeria's economy; which is mixed economy. The Nigerian economy features a 
mixture of capitalist enterprise and government control. Although this form of economic system is thought to overcome 
the disadvantages of both capitalist and socialist economy, however in the case of Nigeria, this system has evidently not 
realized whatever benefits assumed to be inherent in this system. 

The lack of definitive borderline principles or theories expressing where in the economy socialism ends and where 
capitalism begins and what defines an appropriate mixture of both has played conveniently into the hands of corrupt 
individuals occupying government. As illustrated above by the poor performance of Nigeria in the World Governance 
Indicators, the prevalence of bad governance is seen over the years. 

This combination undermines the efficiency of private property, decimates competitive market mechanism as a result of 
government continuous intervention and bureaucratic controls, encourages state monopolies which are mostly lethargic 
and inefficient leading to market failure, frustrates international trade and globalization by implementing unfair trade 
policies influenced by selfish interests in government. Ultimately, the composition of Nigeria's economic system ensures it 
is unsuccessful in attaining efficient economic development objectives neither through competitive market system nor 
socialistic design. So long as there is a prevalence of intrinsic government corruption, the economy will be inexpedient for 
technological progress. 
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B. QUANTITATIVE ANALYSIS 

The model estimated finds that the coefficient of governance (GOV; -0.0978) does not conform to the apriori expectation 
y> 0, as the estimated coefficient is less than zero. 

This therefore implies that a negative relationship exists between technological progress(A) and governance in Nigeria. 
And that a percentage increase in good governance will lead to a -0.0978 percentage deterioration of total factor 
productivity and technological progress in the economy. 

The negative political and governance conditions in Nigeria are not conducive for technological progress to thrive. 

4.4 STATISTICAL ANALYSIS 

4.4.1 COEFFICIENT OF DETERMINATION (R 2 ) AND ADJUSTED R - 

SQUARED'. R squared is of the value 0.817758 showing that the independent variables explicate 81.7% of the total 

variation in FDI. Adjusted R 2 is 0.800805showing the independent variables explicate 80.1% of variation in the dependent 
variable (technological progress). 

4.4.2 F-STATISTICS: Model Goodness of Fit 

The F-statistic reported in the lower panel of the table gives the goodness of fit of the model. The F-statistic is 
approximately48.23740. The significance of this value implies that the data used in the estimation fits well into the 
regression equation; it therefore shows that the estimate of the parameters is significant. This is good for forecasting and 
policy making on issues pertaining to real GDP in the Nigerian economy. 

4.4.3 DURBIN WATSON STATISTICS: this is 2.719538, reveals the presence of no amount of 

auto-correlation hence we accept the null hypothesis for the absence of autocorrelation among the disturbance terms in 
the model. Furthermore the Durbin Watson statistics shows that the model is a strong one since the D.W stat is greater 
than the R-square. 

4.4.4 T-STATISTIC 
TABLE 4.5.1 



Variable 


t-calculated 


t-tabulated 


P-value 


Decision 


EDO 


5.491556 


2.064, 


0. 0000 


Reject Ho 


FDI 


1.201557 


2.064, 


0.2357 


Accept Ho 


TRD_OPN 


2. 043516 


2. 064, 


0. 0468 


Accept Ho 


CRP 


-1.364137 


2. 064, 


0 . 1 792 


Accept Ho 
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GOV 



-2. 671957 



2.064, 



0. 0104 



Reject Ho 



Source: author's computation 



The t-stat value of education expenditure (EDU) reveal that it has a significant impact on technological progress in 
Nigeria, as its p-value is 0.0000, which is greater than the 5% significance level, thus meaning that we reject the decision 
rule of the variable being statistically insignificant on technological progress in Nigeria. 

More also the t-stat value of governance reveals also that there is a significant relationship between GOV and 
technological progress in Nigeria, hence the p-value being 0.0104 which is greater than the 5% significance level. 
However on the other hand the t-stat values of FDI, TRD_OPN and CRP reveal that they are all statistically insignificant 
affecting the level of technological progress in the country. This is as a result of their t — stat value of 1.20155, 2.0435 and 
1.364 respectively were all less than the tabulated t-stat, hence ensuring that their p-value was insignificant statistically at 
5% significance level. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5 . 0 INTRODUCTION 

This chapter gives a summary of the research work establishing the conclusions and proffering recommendations on 
policies that affects the research topic. 

5.1 SUMMARY 

Economic literature stresses that technological progress is of great importance for industrialization and eventual 
development of any economy. Unfortunately, technological progress in particular with the Nigerian economy is grossly 
understudied. 

This paper sought to investigate the level of technological progress in the Nigerian economy and how it is affected by 
governance performance and other significant macroeconomic determinants such as Education, Foreign Direct 
Investments, economy's Financial Development and Trade Openness. 

The empirical finding of this paper establishes that the contribution of technological progress to the economy's growth 
has been extremely minimal. Growth of Nigeria's economy can be almost singularly accounted for by increase in factor 
input in production. Also, we find that Nigerian governance performance and the level of credit to private sector has a 
negative relationship with technological progress. While increasing Foreign Direct Investments, expenditure on Education 
and Trade Openness appears to have significant impact on technological progress in Nigeria. Moreover, education and 
governace was found to be most significant in impacting technological progress in the economy. 

5.2 RECOMMENDATION 

These findings can be taken to underline important policy measures which would aid technological catch-up of the 
Nigerian economy. 

Hence policies that increase the availability of credit to the private sector, particularly in regards to domestic interest rate 
levels with a view to making credit accessible and inexpensive to domestic entrepreneurs and local firms and also 
directing it to certain industries with forward and backward linkages should be adopted by the Nigerian government. As 
this would assist productive domestic firms obtain finance less costly, encourage healthy market competition and ensure 
that the economy becomes more productive in the long run, which would invariably affect the level of technological 
progress in the country. 

Also, technological progress of the economy can be increased if measures are taken to improve the quality of governance 
in the country and the effectiveness of public institutions. Although our result reveals that governance has statistical 
significant impact on technological progress, conversely this impact is negative; this thus reveals the true situation of the 
country, as the negative performance of governance in Nigeria is amongst the worst in the world. The populace should 
strive and work together to ensure that the representative system of government actually works. Qualified and competent 
electoral candidates should be supported irrespective of political parties. Furthermore, effective strategies which ensure 
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that electoral committees are accountable and effective should be implemented by policy makers to ensure true 
democracy. 

More also, progressive and liberal trade policies should be incorporated by policy makers as this would allow for market 
competition, market specialization and also help consolidate the technological gap by fostering foreign technology 
diffusion and adaptation. 

Furthermore policy makers should ensure that policies favorable towards foreign capital inflow should be implemented 
by the government, since our result reveal that FDI has a positive relationship with technological progress. However, such 
capital inflow should be incentivized into diverse sectors of the economy and not focused majorly on just the primary 
sector. Foreign capital investments into various sectors of the economy such as transportation, healthcare, manufacturing 
etc. would help spur productivity and technological progress in these sectors. 

Finally, the significance of Education on the economy cannot be overstated. It is the backbone of technological progress. 
Government and policy makers should implement policies which increases the availability of quality education to 
Nigeria's large and increasing populace. Implementation of such policies would be of great significance in accumulating 
human capital in the economy and cultivating Nigeria's huge labor force towards attracting multinational corporations, 
production outsource into the Nigerian economy from advanced economies as this would increase employment 
opportunities, foster industrialization and ultimately technological progress and economic development. 

5.3 CONCLUSION 

This study has presented both statistical and descriptive analysis on the relationship between macroeconomic 
determinants and governance performance on technological progress in Nigeria. Examination of macroeconomic and 
governance indicators show significant relationship on technological progress in the country. 

However the general consideration indicates very low level of technological progress in the Nigerian economy. Therefore 
technological catch-up of the domestic economy can be achieved provided positive governance performances in Nigeria is 
seen, coupled with increases in the level of trade openness, available credit to private sector, increase foreign direct 
investments and expenditure on education. 
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APPENDIX 1 



YEAR 


TRD OPN 


EDUCATION 


FDI 


CRP 


GOV 


TP 


1996 


0. 6927 


281080550 


1593459222 


238596.56 


23. 6 


0.131094 


1997 


0. 74497 


288942278. 8 


1539445718 


31 620 7. 08 




0. 078591 


1998 


0.58679 


249197494 .3 


1051326217 


351956. 19 


22 


-0.105882 


1999 


0 . 64229 


283052908. 9 


1004916719 


431168.36 




-0.095215 


2000 


0. 6396 


3421 74251 . 1 


1140137660 


530373.3 


20.4 


0. 027109 


2001 


0. 68277 


374908743.2 


1190632024 


764961.52 




-0.039091 


2002 


0.47117 


448088460 . 4 


1874042130 


930493.93 


25.2 


-0.038929 


2003 


0.60894 


509967240 .3 


2005390033 


1096535.57 


24.4 


-0.228539 


2004 


0.57749 


663936718.2 


1874033035 


1421664. 03 


24.4 


-0.158239 


2005 


0. 68949 


840490044. 7 


4982533943 


1838389. 93 


22.2 


0.163197 


2006 


0.56199 


1189070582 


4854416867 


2290617. 76 


22.2 


0.119838 


2007 


0.59164 


1309572848 


6034971231 


3668657. 82 


22. 6 


0.100871 


2008 


0.63184 


1631671650 


8196606682 


6920498. 75 


21.4 


0.286968 


2009 


0 . 54282 


1309207565 


8554840766 


9102049.11 


23 


-0.070073 


2010 


0.56338 


1776187759 


6048560269 


2943635. 852 


23.4 


-0.143139 


2011 


0.40633 


1878614599 


8841952784 


4985091 . 858 


22. 6 


-0.028561 



Sources: C.B.N Statistical Bulletin and World Bank data. 
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DATA FOR COMPUTATION OF SOLOW S RESIDUAL 



YEAR 


CAPITAL (in billions) 


LABOUR (% of population) 


GDP 


1996 


2. 4 


56. 4 


35,299,150, 000 


1997 


2.8 


56.3 


36, 229,368, 992 


1998 


3 


56.2 


32,143, 818,182 


1999 


2.5 


56 


34, 776, 040,200 


2000 


3.3 


55.8 


45, 983, 449, 593 


2001 


3.4 


55. 6 


47, 999, 667,360 


2002 


4.2 


55.3 


59,116,868,249 


2003 


6. 7 


55 


67, 655, 840, 077 


2004 


6 . 5 


54 . 6 


87, 845, 403, 966 


2005 


6.1 


54.7 


112, 000, 000, 000 


2006 


12 


54.9 


145, 000, 000, 000 


2007 


15 


55 


166, 000, 000, 000 


2008 


17 


55.2 


207, 000, 000, 000 


2009 


20 


55.3 


169, 000, 000, 000 


2010 


27 


55.5 


229, 000, 000, 000 


2011 


27 


55. 6 


244, 000, 000, 000 



Sources: C.B.N Statistical Bulletin and World Bank data. 
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APPENDIX 2 

UNIT ROOT TEST 

Null Hypothesis: D (FDI2) has a unit root 
Exogenous: Constant 

Lag Length: 0 (Automatic - based on SIC, maxlag=l) 

t-Statistic Prob.* 

Augmented Dickey-Fuller test statistic -6 .125861 0.0003 
Test critical 

values: 1% level -4 . 004425 

5% level -3.098896 
10% level -2.690439 

*MacKinnon (1996) one-sided p-values . 

Warning: Probabilities and critical values calculated for 20 
observations 



Augmented Dickey-Fuller Test Equation 

Dependent Variable: D(FDI2,2) 

Method: Least Squares 

Date: 01/25/14 Time: 13:16 

Sample (adjusted) : 1998 2011 

Included observations: 14 after adjustments 





Coefficien 










Variable 


t 


Std. 


Error t 


-Statistic 


Prob. 


D(FDI2(-1) ) 


-1.558655 


0. 


254439 


-6.125861 


0. 0001 


C 


-0.001259 


0. 


002824 


-0.445624 


0 . 6638 



R-squared 
Adjusted R-squared 

S.E. of regression 
Sum squared resid 

Log likelihood 



0.757704 Mean dependent var 0.001007 

0.737513 S.D. dependent var 0.020450 

Akaike info 

0.010477 criterion -6.147660 
0.001317 Schwarz criterion -6.056366 

Hannan-Quinn 

45 .03362criter. -6.156111 
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F-statistic 37.52617 Durbin-Watson stat 2.138256 

Prob (F-statistic) 0 . 000051 



Null Hypothesis: D(EDU) has a unit root 
Exogenous: Constant 

Lag Length: 0 (Automatic - based on SIC, maxlag=l) 



t-Statistic Prob.* 



Augmented Dickey-Fuller test statistic -4.113957 0.0082 
Test critical 

values: 1% level -4 . 004425 

5% level -3.098896 

10% level -2.690439 



*MacKinnon (1996) one-sided p-values . 

Warning: Probabilities and critical values calculated for 20 
observations 

and may not be accurate for a sample size of 14 



Augmented Dickey-Fuller Test Equation 

Dependent Variable: D(EDU,2) 

Method: Least Squares 

Date: 01/25/14 Time: 13:17 

Sample (adjusted) : 1998 2011 

Included observations: 14 after adjustments 





Coefficien 










Variable 


t 


Std. 


Error t 


-Statistic 


Prob. 


D(EDU(-1)) 


-1 . 1 62451 


0. 


282563 


-4.113957 


0. 0014 


C 


0.155111 


0. 


057341 


2. 705077 


0.0191 



R-squared 
Adjusted R-squared 

S.E. of regression 
Sum squared resid 

Log likelihood 



0.585129 Mean dependent var 0.002034 
0.550556 S.D. dependent var 0.243498 

Akaike info 
0 .163243cr iter ion -0 . 655596 

0.319778 Schwarz criterion -0.564302 

Hannan-Quinn 
6. 58 917 Ocr iter. -0.664047 
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F-statistic 16.92464 Durbin-Watson stat 1.825511 

Prob (F-statistic) 0 . 001436 



Null Hypothesis: D(G0V2) has a unit root 
Exogenous: Constant 

Lag Length: 0 (Automatic - based on SIC, maxlag=l) 

t-Statistic Prob.* 



Augmented Dickey-Fuller test statistic -6.578270 0.0000 



Test critical 
values : 



1% level 
5% level 
10% level 



-3.588509 
-2.929734 
-2. 603064 



*MacKinnon (1996) one-sided p-values . 



Augmented Dickey-Fuller Test Equation 

Dependent Variable: D(G0V2,2) 

Method: Least Squares 

Date: 01/25/14 Time: 13:20 

Sample (adjusted) : ) : 2006 2011 

Included observations : 6 after adjustments 





Coefficien 










Variable 


t 


Std. 


Error t 


-Statistic 


Prob. 


D(G0V2(-1) ) 


-1.014936 


0. 


154286 


-6.578270 


0. 0000 


C 


-0.059973 


0. 


075154 


-0. 798010 


0 . 4294 



R-squared 
Adjusted R-squared 

S.E. of regression 
Sum squared resid 

Log likelihood 

F-statistic 

Prob (F-statistic) 



0.507468 Mean dependent var 0.000000 

0.495741 S.D. dependent var 0.696837 

Akaike info 

0 . 494832criterion 1.475193 

10.28407 Schwarz criterion 1.556292 

Hannan-Quinn 

-30 . 45424criter . 1.505268 

43.27364 Durbin-Watson stat 2.146828 
0. 000000 
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Null Hypothesis: TRD2 has a unit root 
Exogenous: Constant 

Lag Length: 1 (Automatic - based on SIC, maxlag=l) 

t-Statistic Prob.* 

Augmented Dickey-Fuller test statistic -4.155507 0.0076 
Test critical 

values: 1% level -4 . 004425 

5% level -3.098896 
10% level -2.690439 

*MacKinnon (1996) one-sided p-values . 

Warning: Probabilities and critical values calculated for 20 
observations 

and may not be accurate for a sample size of 14 



Augmented Dickey-Fuller Test Equation 

Dependent Variable: D ( TRD2 ) 

Method: Least Squares 

Date: 01/25/14 Time: 13:26 

Sample (adjusted) : 1998 2011 

Included observations: 14 after adjustments 





Coefficien 








Variable 




t 


Std. Errort-Statistic 


Prob. 


TRD2 (-1 ) 


-1. 


200902 


0.288991 -4.155507 




0. 0016 


D(TRD2(-1) ) 


0. 


571946 


0.220014 2.599594 




0. 0247 


C 


0. 


101299 


0.030656 3.304350 




0. 0070 


R-squared 


0. 


611214 


Mean dependent var 


-0. 


, 002291 


Adjusted R-squared 


0. 


540526 


S.D. dependent var 


0. 


, 098477 








Akaike info 






S.E. of regression 


0. 


066752 cri t eri on 


-2. 


, 388245 


Sum squared resid 


0. 


049015 


Schwarz criterion 


-2. 


251304 








Hannan-Quinn 






Log likelihood 


19. 71771criter. 


-2. 


, 400921 


F-statistic 


8. 


646612 


Durbin-Watson stat 


1. 


, 985571 


Prob (F-statistic) 


0. 


005539 









Null Hypothesis: D(T) has a unit root 
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Exogenous: Constant 

Lag Length: 1 (Automatic - based on SIC, maxlag=l) 

t-Statistic Prob.* 

Augmented Dickey-Fuller test statistic -4 . 411848 0.0055 
Test critical 

values: 1% level -4.057910 

5% level -3.119910 
10% level -2. 701103 

*MacKinnon (1996) one-sided p-values . 

Warning: Probabilities and critical values calculated for 20 
observations 

and may not be accurate for a sample size of 13 



Augmented Dickey-Fuller Test Equation 

Dependent Variable: D(T,2) 

Method: Least Squares 

Date: 01/25/14 Time: 13:33 

Sample (adjusted) : 1999 2011 

Included observations: 13 after adjustments 





Coefficien 








Variable 




t 


Std. Errort-Statistic 


Prob. 


D(T(-1)) 


-2. 


086460 


0.472922 -4.411848 




0. 0013 


D(T(-1),2) 


0. 


503374 


0 . 285858 1 . 760923 




0.1087 


C 


0. 


078260 


0.126903 0.616688 




0 . 5512 


R-squared 


0. 


767530 


Mean dependent var 


0. 


, 046539 


Adjusted R-squared 


0. 


721036 


S.D. dependent var 


0. 


, 864418 








Akaike info 






S.E. of regression 


0. 


456560 criterion 


1. 


, 468980 


Sum squared resid 


2. 


084469 


Schwarz criterion 


1. 


, 599353 








Hannan-Quinn 






Log likelihood 


-6. 


548371criter. 


1. 


, 442183 


F-statistic 


16.50817 


Durbin-Watson stat 


1. 


, 851906 


Prob (F-statistic) 


0. 


000679 









Null Hypothesis: CRP2 has a unit root 



50 



folajimi93@yahoo . com 

Exogenous: Constant 

Lag Length: 0 (Automatic - based on SIC, maxlag=l) 

t-Statistic Prob.* 

Augmented Dickey-Fuller test statistic -4.036790 0.0087 
Test critical 

values: 1% level -3.959148 

5% level -3.081002 
10% level -2.681330 

*MacKinnon (1996) one-sided p-values . 

Warning: Probabilities and critical values calculated for 20 
observations 

and may not be accurate for a sample size of 15 



Augmented Dickey-Fuller Test Equation 

Dependent Variable: D(CRP2) 

Method: Least Squares 

Date: 01/25/14 Time: 13:39 

Sample (adjusted) : 1997 2011 

Included observations: 15 after adjustments 





Coefficien 










Variable 


t 


Std. 


Error t 


-Statistic 


Prob. 


CRP2(-1) 


-1.101802 


0. 


272940 


-4.036790 


0. 0014 


C 


4.34E-07 


1. 


79E-07 


2 . 422052 


0. 0308 



R-squared 
Adjusted R-squared 

S.E. of regression 
Sum squared res id 

Log likelihood 

F-statistic 

Prob (F-statistic) 



0.556249 Mean dependent var 1 . 60E-08 
0.522114 S.D. dependent var 8.19E-07 

Akaike info 
5. 66E-07 criterion -25. 80686 

4.17E-12 Schwarz criterion -25.71246 

Hannan-Quinn 
195. 5515 cr iter . -25.80787 
16.29568 Durbin-Watson stat 2.049306 
0. 001411 
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Dependent Variable : T 
Method: Least Squares 
Date: 01/25/14 Time: 12:47 
Sample: 1996 2011 
Included observations: 13 



Variable 



Coefficien 

t Std. Error t-Statistic Prob. 



c 


-4 . 123934 


1. 


555628 


-3. 


036673 


0. 


0039 


EDU 


0.327741 


0. 


059681 


5. 


491556 


0. 


0000 


FDI2 


6.538516 


5. 


441703 


1. 


201557 


0. 


2357 


TRD_OPN 


1.155376 


0. 


565386 


2. 


043516 


0. 


0468 


CRP01 


-11.3855 


83463.36 


-1. 


364137 


0. 


1792 


G0V2 


-0.097868 


0. 


036628 


-2. 


671957 


0. 


0104 



R-squared 
Adjusted R-squared 

S.E. of regression 
Sum squared resid 

Log likelihood 

F-statistic 

Prob (F-statistic) 



0.817758 Mean dependent var 1.551141 

0.800805 S.D. dependent var 14.28282 

Akaike info 

6. 37 4607 criterion 6. 640854 

1747.331 Schwarz criterion 6.835771 

Hannan-Quinn 

-154. 3805cr iter . 6.714514 

48.23740 Durbin-Watson stat 2.719538 
0. 000000 
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